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post hoc sensitivity analysis excluding the UKPDS-S, the study suggesting possible harm caused by metformin vs usual care. This sensitivity analysis showed a statistically significant reduction in all-cause mortality of metformin vs placebo/usual care (RR 0.67; 95% CI 0.49, 0.93). However, Stevens and colleagues did not report a corresponding sensitivity analysis excluding the UKPDS-O, the study suggesting a possible benefit of metformin vs usual care. The authors' rationale for not reporting this analysis was not stated. Only these two studies-the UKPDS-O and UKPDS-S-showed statistically significant differences between metformin vs comparator in the meta-analysis by Stevens and colleagues, and the differences were only for all-cause mortality. The UKPDS-O had different targets for glucose control in the metformin and usual care arms (fasting plasma glucose of <6.0 mmol/l and <15 mmol/l, respectively), whereas the UKPDS-S had similar targets for glucose control (fasting plasma glucose <6.0 mmol/l) in both arms [2] . It could therefore be argued that the UKPDS-S is the more 'fair' comparison of metformin against usual care of these two trials because it controls for glucose (targets) between the interventions. Also, performing a meta-analysis that considers only beneficial effects of the investigational intervention, e.g. performing sensitivity analyses excluding only results suggesting harm, e.g. UKPDS-S, as done by Stevens and colleagues, is, by nature, premature and may introduce bias into the interpretation. To facilitate a more balanced evidence-base and more balanced communication about the use of metformin, I hope Stevens and colleagues will provide the missing sensitivity analyses of their meta-analysis for all-cause mortality of metformin vs placebo/usual care and metformin vs any comparator, excluding the UKPDS-O study. In the past, various epidemiological considerations have been used to cast doubt on the validity of the results from the UKPDS-S [2] [3] [4] , an RCT. In their discussion, Stevens and colleagues seem to somewhat favour these epidemiological views [1] . Data from epidemiological studies should, however, probably be considered less confirmatory than data from RCTs and it is unlikely that any level of epidemiological data can refute (or confirm) data from RCTs-only new RCTs may do so. Thus, strictly speaking, not even nearly 60 years of (non-randomised) clinical use of metformin-or, an ever increasing number of guidelines recommending more or less unrestricted use of metformin in all type 2 diabetic patients-can show that metformin is a safe drug. Thus, the question of whether the mortality results of either the UKPDS-O or UKPDS-S were down to chance can probably only be answered by new RCTs, and none appear to have been initiated to date. It has been suggested that metformin could potentially inhibit respiration in the mitochondria, the 'breathing lung' of the cell [5] . Some researchers even refer to metformin as being a 'mitochondrial poison' [6] . The potential long-term effects of such possible inhibition do not seem to be well understood, and mitochondrial dysfunction has been suggested to contribute to ageing and various chronic diseases, such as cardiovascular disease [7] . Thus, from a mitochondrial perspective, it could be argued that using metformin to promote health in humans could be counterproductive. This mechanism could underlie the adverse effect of metformin on mortality observed in the UKPDS-S. In turn, this further supports that possible harm, not only benefit, from metformin should be considered when designing trials or performing meta-analyses on this drug (not to mention making guidelines). Although a number of RCTs of metformin vs comparator have been conducted, some of which were included in the present meta-analysis by Stevens and colleagues [1] , as the authors point out, the question of the impact of long-term metformin treatment, if any, on patientrelevant outcomes (e.g. vascular disease, cancer and mortality) in diverse populations remains to be established by adequately designed RCTs. For example, despite the results reported in the present meta-analysis, without other adequately designed RCTs refuting the adverse findings from UKPDS-S, it remains to be established that harm (beyond the wellknown rare events of lactic acidosis) can generally be assumed to be an unlikely event associated with metformin treatment. Stevens and colleagues did not include the Hyperinsulinaemia: the Outcome of its Metabolic Effects (HOME) trial in their meta-analysis, probably because the sample size in HOME was below that stated as an inclusion criterion of the meta-analysis of at least 500 participants. In HOME, 390 type 2 diabetic patients receiving insulin therapy were randomised to receive metformin or placebo over 4 years, with vascular events and mortality reported as the primary outcome [8] . That is, HOME was a long-term RCT of metformin vs placebo with hard clinical endpoints as the primary outcome. Encouragingly, a low number of deaths were observed in HOME. However, it may still be noted that, nominally, in HOME, all-cause mortality was not in favour of metformin vs placebo (n=9 [4.6%] vs n = 6 [3.1%], respectively; statistical test not reported) [8] . This probably also supports the need to further explore and understand the effect on mortality of metformin treatment in diverse populations, be it neutral, beneficial or harmful.
Duality of interest SSL is an employee of Boehringer Ingelheim (Ingelheim, Germany) and reports having stocks in Novo Nordisk A/S.
Contribution statement This article represents the author's personal opinion only, not the opinion of any third party. SSL was responsible for the conception, design and drafting of the manuscript, and approved the final version for publication.
